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METHODS AND ARRANGEMENTS FOR 
ROUTING SERVER REQUESTS TO WORKER 

PROCESSES BASED ON URL 

TECHNICAL FIELD 

The present invention relates generally to computers and 
like devices, and more particularly to methods and arrange 
ments for routing server requests to applicable user-mode 
Worker processes based on the requested uniform resource 
locator (URL). 

BACKGROUND 

The popularity of the Internet, and in particular, the portion 
of the Internet knoWn as the World Wide Web, continues to 
groW. The World Wide Web is basically a collection of com 
puters that are operatively linked together through a plurality 
of communication netWorks. Typically, users access the 
World Wide Web through a personal computer or like device, 
Which is connected to the Internet via a modem of some type. 
For example, many users of the World Wide Web connect to 
the Internet using a dial-up telephone netWorked modem 
con?gured to establish data communications through an 
Internet Services Provider (ISP). Other users connect to the 
Internet With a faster modem, e.g., a cable modem, digital 
subscriber line (DSL) modem, etc. 

Regardless of hoW a user ultimately connects to the Inter 
net/World Wide Web, once connected the user typically 
accesses information available therein by using a Web 
broWser or like application. A Web broWser, such as, for 
example, Internet Explorer (IE) available from the Microsoft 
Corp., of Redmond, Wash., is con?gured to access Web pages 
that are provided through the Internet by other computers. For 
example, a Web server computer may be connected to the 
Internet and con?gured With one or more Web sites, each 
having one or more Web pages that the user may selectively 
doWnload and vieW and possibly interact With. To identify 
Which Web site/page the user Will typically select a hyper link 
to the desired Web site/page or may choose to manually enter 
a unique name for the Web site/page. The mo st common name 
used for identifying a Web site/page is knoWn as the uniform 
resource locator (URL). 
One example of a URL is “http://WWW.microsoft.com”. By 

entering this URL, the user Will be connected to an appropri 
ate Web server Which hosts the Microsoft Corp. Web site, and 
the requested Web page Will be doWnloaded, in this case using 
a hypertext transfer protocol (HTTP), to the Web broWser. 
Within the Internet itself, the selected URL Will be associated 
With a speci?c Internet Protocol (IP) address. This IP address 
takes the form of a unique numerical identi?er, Which has 
been assigned to the targeted Web server. Thus, a user may 
also directly enter an IP address in the Web broWser. HoWever, 
the majority of users tend to favor the use of the more easily 
remembered and entered URL. 
When a typical Web server receives a request, e.g., an 

HTTP request, from a Web broWser, it needs to handle the 
request. Hence, a Web server process may be con?gured to 
handle the request itself, or may need to pass the request on to 
another process, e.g., a Worker process, that is con?gured to 
handle the request. Conventional Web server processes tend to 
listen to a particular port (e.g., “port 80”) provided by a 
Transmission Control Protocol/Internet Protocol (TCP/IP) 
kernel-mode provided service. When a request is received, 
the Web server process either handles the request or calls for 
a Worker process to handle the request. To determine Which 
Worker process should handle the request, most conventional 
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2 
Web server processes either map the request to a physical ?le 
or to a dynamic application of some sort, such as a DLL or 
CGI process. Mapping is typically based on the extension 
provided at the end of the URL. For example, an “html” 
extension signi?es that the desired Web page is in a HyperText 
Markup Language format. This extension could then be 
found, for example, in a look-up table, and associated With a 
speci?c Worker process, if needed. Conversely, the html 
extension may identify that the Web server process can handle 
the request itself. There exists a plurality of extensions that 
may be used to identify the applicable Worker process. 
Once a speci?c Worker process has been identi?ed, the 

Worker process is started (as needed) and the request is for 
Warded to the Worker process. Such decisions and subsequent 
routing of the request are conducted by user-mode processes. 
Note that the Web server process is a user-mode process too. 

Unfortunately, there is usually a delay associated With such 
user-mode “process hops”. For Web servers, Which often 
receive thousands of requests each minute, the delays asso 
ciated With process hops can diminish the e?iciency of the 
Web server. In certain con?gurations, the Web server process 
may be required to share a common communication port With 
one or more Worker processes. This too may further reduce 
the ef?ciency of the Web server. Moreover, there can be a 
reduction in the robustness of the Web server in certain situ 
ations, e.g., When a Worker process fails to receive/complete 
the request, etc. 
As such, there is need for improved methods and arrange 

ments in determining Which user-mode processes should 
handle a given request, initiating the appropriate user-mode 
process, passing the request to the user-mode process, and 
managing the various requests and user-mode processes. 

SUMMARY 

The present invention provides improved methods and 
arrangements for use in determining Which user-mode pro 
cesses should handle a given request, initiating the appropri 
ate user-mode process, passing the request to the user-mode 
process, and managing the various requests and user-mode 
processes. 
The above stated needs and others are met, for example, by 

a method in accordance With certain exemplary implementa 
tions of the present invention. The method includes causing a 
kernel-mode process or service in a service device to compare 
a hierarchical identi?er associated With a client device gen 
erated request With at least a portion of a con?guration ?le. 
This comparison identi?es, if possible, a most-applicable 
user-mode process for handling the request Within the server 
device. The method further includes causing the kernel -mode 
process to provide the request to the identi?ed most appli 
cable user-mode process. In certain further implementations, 
the method includes causing a user-mode administrative pro 
cess to generate the con?guration ?le, for example, by pro 
viding a con?guration store suitable for access by the user 
mode administrative process. In certain con?gurations, the 
con?guration ?le is accessed via API calls. Here, the con?gu 
ration store de?nes one or more logical associations betWeen 
at least one candidate hierarchical identi?er and at least one 
candidate user-mode process. In certain instances, the con 
?guration store may also include one or more logical rules 
that are suitable for implementation by the kernel-mode pro 
cess in identifying the most applicable user-mode process for 
handling the request Within the server device. 

In still other implementations, causing the kernel-mode 
process to provide the request to the identi?ed most appli 
cable user-mode process further includes providing a non 
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shared interface between the kernel-mode process and the 
identi?ed most applicable user-mode process. The step of 
causing the kernel-mode process to provide the request to the 
identi?ed most applicable user-mode process may also 
include the step of selectively queuing the request prior to 
providing the request to the identi?ed most applicable user 
mode process. 

In certain implementations, the hierarchical identi?er may 
include a uniform resource locator (URL). The most appli 
cable user-mode process may include a user-mode Web server 
processor, or one or more user-mode Worker processes. The 
method may also include the steps of receiving the client 
device generated request using a kernel-mode communica 
tion protocol process, and providing the request to the kemel 
mode process. Here, for example, the kernel-mode commu 
nication protocol process may provide a kernel-mode TCP/IP 
service, or other like protocol based service. The method may 
further include causing the identi?ed most applicable user 
mode process to handle the request. 
An apparatus is also provided, in accordance With certain 

exemplary implementations of the present invention. Here, 
the apparatus includes kernel-mode Web server logic that is 
con?gured to receive a remotely generated request having a 
hierarchical identi?er suitable for handling by a user-mode 
process, and selectively identify a most applicable user-mode 
process for handling the request. The kernel mode logic can 
include, for example, a universal listener (UL) process or 
service that is operatively coupled to a kernel-mode TCP/IP 
or like communication process. The UL process (e.g., a 
driver) can be further con?gured to operatively access a con 
?guration ?le, Which speci?es one or more logical associa 
tions betWeen at least one hierarchical identi?er and at least 
one user-mode process. In certain exemplary implementa 
tions, the hierarchical identi?er includes a uniform resource 
locator (URL). 

The apparatus may further include user-mode administra 
tive logic that is operatively coupled to the kernel-mode Web 
server logic and con?gured to selectively alter the con?gura 
tion ?le. Here, for example, a con?guration store may be 
provided and made operatively accessible by the user-mode 
administrative logic. The apparatus may also include user 
mode Worker logic operatively coupled to the kernel-mode 
Web server logic and con?gured to provide the user-mode 
process. By Way of example, the kernel-mode Web server 
logic can be operatively con?gured in a server device or like 
device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the various methods an 
arrangements of the present invention may be had by refer 
ence to the folloWing detailed description When taken in con 
junction With the accompanying draWings Wherein: 

FIG. 1 is a block diagram that depicts an exemplary device, 
in the form of a computer, Which is suitable for use With 
certain implementations of the present invention. 

FIG. 2 is a block diagram depicting certain kernel-mode 
and user-mode processes associated With a conventional Web 
server. 

FIG. 3 is a How chart depicting a conventional method for 
handling requests using the Web server in FIG. 2. 

FIG. 4 is a block diagram depicting certain kernel-mode 
and user-mode processes, including a kernel-mode universal 
listener (UL) process, associated With an improved Web 
server in accordance With certain exemplary implementations 
of the present invention. 
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4 
FIG. 5 is a diagram illustratively depicting a hierarchical 

structure of a con?guration ?le associated With a kernel -mode 
universal listener (UL) process, for example, as in FIG. 4, in 
accordance With certain exemplary implementations of the 
present invention. 

FIG. 6 is a How chart depicting a method for handling 
requests using an improved Web server, for example, as in 
FIG. 3, in accordance With certain exemplary implementa 
tions f the present invention. 

DETAILED DESCRIPTION 

Turning to the draWings, Wherein like reference numerals 
refer to like elements, the invention is illustrated as being 
implemented in a suitable computing environment. Although 
not required, the invention Will be described in the general 
context of computer-executable instructions, such as program 
modules, being executed by a server computer, Which may 
take the form of a personal computer, a Workstation, a dedi 
cated server, a plurality of processors, a mainframe computer, 
etc. Generally, program modules include routines, programs, 
objects, components, data structures, etc. that perform par 
ticular tasks or implement particular abstract data types. The 
invention may also be practiced in distributed computing 
environments Where tasks are performed by remote process 
ing devices that are linked through a communications net 
Work. In a distributed computing environment, program mod 
ules may be located in both local and remote memory storage 
devices. 

FIG. 1 illustrates an example of a suitable computing envi 
ronment 120 on Which the subsequently described methods 
and arrangements may be implemented. 

Exemplary computing environment 120 is only one 
example of a suitable computing environment and is not 
intended to suggest any limitation as to the scope of use or 
functionality of the improved methods and arrangements 
described herein. Neither should computing environment 120 
be interpreted as having any dependency or requirement relat 
ing to any one or combination of components illustrated in 
computing environment 120. 
The improved methods and arrangements herein are opera 

tional With numerous other general purpose or special pur 
pose computing system environments or con?gurations. 
As shoWn in FIG. 1, computing environment 120 includes 

a general-purpose computing device in the form of a com 
puter 130. The components of computer 130 may include one 
or more processors or processing units 132, a system memory 
134, and a bus 136 that couples various system components 
including system memory 134 to processor 132. 
Bus 136 represents one or more of any of several types of 

bus structures, including a memory bus or memory controller, 
a peripheral bus, an accelerated graphics port, and a processor 
or local bus using any of a variety of bus architectures. By Way 
of example, and not limitation, such architectures include 
Industry Standard Architecture (ISA) bus, Micro Channel 
Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video 
Electronics Standards Association (VESA) local bus, and 
Peripheral Component Interconnects (PCI) bus also knoWn as 
MeZZanine bus. 
Computer 130 typically includes a variety of computer 

readable media. Such media may be any available media that 
is accessible by computer 130, and it includes both volatile 
and non-volatile media, removable and non-removable 
media. 

In FIG. 1, system memory 134 includes computer readable 
media in the form of volatile memory, such as random access 
memory (RAM) 140, and/or non-volatile memory, such as 
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read only memory (ROM) 138. A basic input/output system 
(BIOS) 142, containing the basic routines that help to transfer 
information betWeen elements Within computer 130, such as 
during start-up, is stored in ROM 138. RAM 140 typically 
contains data and/or program modules that are immediately 
accessible to and/or presently being operated on by processor 
132. 
Computer 130 may further include other removable/non 

removable, volatile/non-volatile computer storage media. For 
example, FIG. 1 illustrates a hard disk drive 144 for reading 
from and Writing to a non-removable, non-volatile magnetic 
media (not shoWn and typically called a “hard drive”), a 
magnetic disk drive 146 for reading from and Writing to a 
removable, non-volatile magnetic disk 148 (e.g., a “?oppy 
disk”), and an optical disk drive 150 for reading from or 
Writing to a removable, non-volatile optical disk 152 such as 
a CD-ROM, CD-R, CD-RW, DVD-ROM, DVD-RAM or 
other optical media. Hard disk drive 144, magnetic disk drive 
146 and optical disk drive 150 are each connected to bus 136 
by one or more interfaces 154. 

The drives and associated computer-readable media pro 
vide nonvolatile storage of computer readable instructions, 
data structures, program modules, and other data for com 
puter 130. Although the exemplary environment described 
herein employs a hard disk, a removable magnetic disk 148 
and a removable optical disk 152, it should be appreciated by 
those skilled in the art that other types of computer readable 
media Which can store data that is accessible by a computer, 
such as magnetic cassettes, ?ash memory cards, digital video 
disks, random access memories (RAMs), read only memories 
(ROM), and the like, may also be used in the exemplary 
operating environment. 
A number of program modules may be stored on the hard 

disk, magnetic disk 148, optical disk 152, ROM 138, or RAM 
140, including, e.g., an operating system 158, one or more 
application programs 160, other program modules 162, and 
program data 164. 

The improved methods and arrangements described herein 
may be implemented Within operating system 158, one or 
more application programs 160, other program modules 162, 
and/ or program data 164. 
A user may provide commands and information into com 

puter 130 through input devices such as keyboard 166 and 
pointing device 168 (such as a “mouse”). Other input devices 
(not shoWn) may include a microphone, joystick, game pad, 
satellite dish, serial port, scanner, camera, etc. These and 
other input devices are connected to the processing unit 132 
through a user input interface 170 that is coupled to bus 136, 
but may be connected by other interface and bus structures, 
such as a parallel port, game port, or a universal serial bus 

(USB). 
A monitor 172 or other type of display device is also 

connected to bus 136 via an interface, such as a video adapter 
174. In addition to monitor 172, personal computers typically 
include other peripheral output devices (not shoWn), such as 
speakers and printers, Which may be connected through out 
put peripheral interface 175. 

Computer 130 may operate in a netWorked environment 
using logical connections to one or more remote computers, 
such as a remote computer 182. Remote computer 182 may 
include many or all of the elements and features described 
herein relative to computer 130. 

Logical connections shoWn in FIG. 1 are a local area net 
Work (LAN) 177 and a general Wide area netWork (WAN) 
179. Such netWorking environments are commonplace in 
o?ices, enterprise-Wide computer netWorks, intranets, and 
the Internet. 
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6 
When used in a LAN netWorking environment, computer 

130 is connected to LAN 177 via netWork interface or adapter 
186. When used in a WAN netWorking environment, the 
computer typically includes a modem 178 or other means for 
establishing communications over WAN 179. Modern 178, 
Which may be internal or external, may be connected to sys 
tem bus 136 via the user input interface 170 or other appro 
priate mechanism. 

Depicted in FIG. 1, is a speci?c implementation of a WAN 
via the Internet. Here, computer 130 employs modem 178 to 
establish communications With at least one remote computer 
182 via the Internet 180. 

In a netWorked environment, program modules depicted 
relative to computer 130, or portions thereof, may be stored in 
a remote memory storage device. Thus, e.g., as depicted in 
FIG. 1, remote application programs 189 may reside on a 
memory device of remote computer 182. It Will be appreci 
ated that the netWork connections shoWn and described are 
exemplary and other means of establishing a communications 
link betWeen the computers may be used. 

Reference is noW made to FIG. 2, Which depicts an exem 
plary conventional Web server arrangement 200. Here, 
requests are received from a client computer, e.g., over a 
netWork and applicable interfaces (not shoWn), by a kernel 
mode TCP/IP service 202. TCP/IP service 202 provides the 
request to a user-mode Web server process 204 through a port. 
By Way of example, Web server process 204 may be an IIS 
Web server process as developed by Microsoft Corp. As illus 
trated, Web server process 204, When needed, can initiate a 
process hop to one or more user-mode Worker processes 206, 
as represented by line 208. Worker processes 206 may take 
the form of any of a variety of functions, and/or applications, 
Which are con?gured to handle or otherWise support certain 
types of requests. As described in the previous Background 
Section, to determine Which of Worker process 206 needs to 
handle a given request, Web server process 204 can access a 

mapping function 210 (e. g., a table, list, etc.) and identify an 
appropriate Worker process based on the extension-identify 
ing portion of the URL in the request. Alternatively, Web 
server 204 may require the assistance of a DLL 212 in making 
such a decision. Here, for example DLL 212 or a like capa 
bility Would identify the appropriate Worker process based on 
the extension-identifying portion of the URL in the request. 

FIG. 3 presents a How chart depicting an exemplary con 
ventional method 300 for handling requests received by Web 
server arrangement 200. In step 3 02, the request is received by 
TCP/IP service 202 and passed on to Web server process 204. 
Next, in step 304, Web server 204 determines if there is a need 
to invoke a Worker process 206. Again this is typically deter 
mined based on the extension-identifying portion of the URL. 
The extension-identifying portion of the URL essentially 
identi?es the type of data associated With the de?ned URL, 
and consequently may be used to redirect or route the request 
to an applicable user-mode process. The next step, 306, is to 
pass or route the request to the applicable user-mode process 
for further handling. 
As shoWn, in certain con?gurations, step 304 can be 

replaced or otherWise supported/ enhanced by step 308, Which 
in this example routes the request to DLL 212 or other like 
user-mode process to help determine Which user-mode 
Worker process 206 Would be appropriate to handle the 
request. As in step 304, step 308 Would also likely use the 
extension-identifying portion of the URL to help make such 
decisions. 
As mentioned earlier, there are several draWbacks to Web 

server arrangement 200 and associated method 300. One of 
the major draWbacks is the inherent delay associated With 
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each user-mode process hop (e.g., cross-process context 
switch). Another is the need to multiplex or otherwise share 
the use of one or more communication ports betWeen user 

mode processes. Yet another is often the lack of management 
over the Worker processes, especially, for example, should 
one fail during the processing of a request. 

With these and other potential problems in mind, an 
improved Web server arrangement 400 is depicted in FIG. 4, 
in accordance With certain exemplary implementations of the 
present invention. 

Improved Web server arrangement 400 includes a kemel 
mode universal listener (UL) service 402, Which is provided 
on top of TCP/IP service 202. UL service 402 includes or 
otherWise is con?gured to access a con?guration ?le 404. For 
purposes of simplicity, in this example con?guration ?le 404 
is illustrated as being logically Within the representative block 
of UL service 402. 

In certain exemplary implementations, UL service 402 
includes a cache that is checked before routing the request to 
a Worker process. If a valid response is found in the cache, UL 
service 402 returns the valid response instead of passing the 
request on to the process. 

Con?guration ?le 404 is con?gured to support a decision 
process that determines Which, if any, user-mode process 
should handle a request as received via TCP/IP service 202. 
Rather than examining the extension-identifying portion of 
the URL in the received request to make such a determination, 
UL service 402 and con?guration ?le 404 are con?gured to 
examine the hierarchical formatted information in the URL. 
The resulting decision Will then cause UL service 402 to 
either deny the request or provide the request to a most 
appropriate user-mode process. In certain implementations, 
UL service 402 stores the con?guration information as a tree 
of URL’s in memory, rather than as a ?le. 

For example, as shoWn, UL service 402 may pass the 
request to a Web server process 408 for further handling, or to 
a Worker process 410 for further handling. Doing so essen 
tially eliminates user-mode process hops and associated pro 
cessing delays. Further, in accordance With certain imple 
mentations of the present invention, each of the user-mode 
processes can be supported by a private (non-shared) inter 
face With kemel-mode UL service 402. Additionally, UL 
service 402 may be advantageously con?gured to provide 
improved management over such interfaces and/or the vari 
ous user-mode processes. 

It should be noted that the Web server process can be 
considered to be one type of Worker process. 

In accordance With certain implementations of the present 
invention, con?guration ?le 404 is updated or otherWise man 
aged via a user-mode Web Administration Service (WAS) 
process 412. As depicted, WAS process 412 is operatively 
associated With a con?guration store 414. Con?guration store 
414 provides the necessary information about the structure/ 
con?guration of Web server arrangement 400 to alloW for 
certain associations to be made betWeen at least a portion of 
the available Web accessible sites/pages/services provided 
therein and the supporting user-mode processes. For 
example, con?guration store 414 may de?ne a plurality of 
application pools 416, each having associated With it one or 
more user-mode process identi?ers 418. Hence, there may be 
a user-mode process identi?er 418 that identi?es Web server 
process 408, or a Worker process 410. 
WAS process 412 maintains con?guration ?le 404 using 

the associated information in con?guration store 414. Thus, 
for example, as illustratively depicted in FIG. 5, con?guration 
?le 404 may include a listing or similar tree-like arrangement 
that can be quickly examined upon receiving a request based 
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8 
on the hierarchical portion of the URL. In this illustrative 
example, a plurality of data are associated together in con 
?guration groups such that UL service 402 can begin to 
systematically “Walk through” the hierarchical portion of the 
requested URL to ?nd the best matching con?guration group 
and once found identify the most-appropriate application 
pool. 

For example, let us assume that the requested URL Was 
“http://foo.com/”. Upon receiving the request, UL process 
402 Would examine con?guration ?le 404 for a best matching 
con?guration group. Here, as depicted in FIG. 5, the ?rst 
con?guration group, “Con?g. Group A” is associated With the 
entire requested URL, namely, “http://foo.com/”. Thus, 
according to this association, a user-mode process selected 
from application pool “Pool I’’ should handle the request. 

Next, let us assume that the requested URL Was “http:// 
foo.com/fooapp2/”. Here, as depicted, con?guration group, 
“Con?g. Group C” is associated With the entire requested 
URL, namely, “http://foo.com/fooapp2/”. Thus, according to 
this association, a user-mode process selected from applica 
tion pool “Pool I’’ should handle the request. 

Similarly, for a requested URL of “http://foo.com/ 
fooapp2/a/”, con?guration group, “Con?g. Group E” is asso 
ciated With the entire requested URL, namely, “http://foo 
.com/fooapp2/a/”. Thus, according to this association, a user 
mode process selected from application pool “Pool 2” should 
handle the request. 

In another example, let us assume that the requested URL 
Was “http://foo.com/fooapp4/”. Here, the best matching con 
?guration group in con?guration ?le 404 as depicted in FIG. 
5, is con?guration group, “Con?g. Group A”, Which at least 
matches the initial “http://foo.com/” portion of the requested 
URL. Thus, since there are not better matches, according to 
this association, a user-mode process selected from applica 
tion pool “Pool I’’ should handle the request. 

If the requested URL Were, for example, “http://microsoft 
.com/”, then there Would be no best matching con?guration 
group in con?guration ?le 404 as depicted in FIG. 5. Thus, the 
request Would be rejected or otherWise handled/dropped on 
the kemel-mode side by UL service 402. 

Those skilled in the art Will recogniZe that con?guration 
store 414, and con?guration ?le 404, and/or sub-portions 
thereof may be arranged/con?gured using a variety of differ 
ent data handling/processing techniques. The tree-like struc 
ture of con?guration ?le 404 is therefore just used to illustrate 
one exemplary type data associated technique. Preferably, the 
selected technique Will support quick searching in order to 
?nd the best matching con?guration group, etc., based on the 
requested URL. 

In accordance With certain further implementations of the 
present invention, con?guration ?le 404 may also provide 
guidance or de?ne logical rules With regard to the selection of 
a user-mode process in a given application pool 416. Thus, for 
example, a possible rule may prioritize the use of user-mode 
processes according to some scheme. One such exemplary 
scheme may cause UL service 402 to look for already running 
user-mode processes, rather than start a neW user-mode pro 
cess. Rules may also be provided to better manage the private 
interfaces and the running/halting/ closing of user-mode pro 
cesses. 

Returning to FIG. 4, in accordance With certain exemplary 
implementations of the present invention WAS process 412 is 
con?gured to provide user administration capabilities in con 
?guring, maintaining, or otherWise modifying all or part of 
con?guration store 414. Thus, for example, a Web server 
administrator may add/ delete data, or otherWise modify exist 
ing data in con?guration store 414, as needed. In certain 
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con?gurations, the administrator may be able to de?ne one or 
more rules or parameters that operatively affect the operation 
of UL service 402. In other exemplary implementations, one 
or more automated or semi-automated user-mode processes/ 
applications may be used to gather and/or otherWise provide 
data for use in con?guration store 414. 

Reference is noW made to FIG. 6, Which is a How chart 
depicting an improved process 600 for use in handling 
requests in a Web server arrangement. In step 602, WAS 
process 412 updates or otherWise establishes/maintains the 
con?guration group(s) in con?guration ?le 404 associated 
With kernel-mode UL service 402, based on information in 
con?guration store 414. Next, in step 604, a request is 
received from a client device by UL process 402, e.g., via 
TCP/IP service 202 and interconnecting netWork services/ 
arrangements. The request includes a URL. 

In step 606, UL service 402 examines the URL in the 
received request and searches or in some other manner 
attempts to identify a most appropriate user-mode application 
pool 416 associated With a best matching con?guration 
group. For example, the best matching con?guration group 
might be the con?guration group de?ned in con?guration ?le 
404 that best matches the URL. If a cache is included in UL 
service 402, then the cache can be checked before routing the 
request to a Worker process, as previously described. 

Next, in step 608, the most appropriate user-mode process 
identi?ed in the application pool is started (if needed) and/or 
otherWise communicated With by UL service 402 and pro 
vided With the request for further handling. In certain 
instances, there may be a need to have the request handled by 
more than one user-mode process. 

In accordance With certain further implementations of the 
present invention, method 600 may further include step 610. 
In step 610, UL service 402 is further con?gured to maintain 
a queuing mechanism or process that holds requests, as 
needed, until such time as the selected user mode process is 
ready to handle the request. Thus, for example, there may be 
a need to buffer the request While a neW user-mode process is 
loaded. There may also be a need to buffer a request until the 
requisite processing/ communication resources become avail 
able to handle the request and/or user-mode process. 

Thus, although some preferred embodiments of the various 
methods and arrangements of the present invention have been 
illustrated in the accompanying DraWings and described in 
the foregoing Detailed Description, it Will be understood that 
the invention is not limited to the exemplary embodiments 
disclosed, but is capable of numerous rearrangements, modi 
?cations and substitutions Without departing from the spirit of 
the invention as set forth and de?ned by the folloWing claims. 
What is claimed is: 
1. A method comprising: 
receiving, using a kernel mode process, a request from a 

sending device, the request comprising a hierarchical 
identi?er, Wherein the request comprises a uniform 
resource locator (URL) that includes the hierarchical 
identi?er; 

generating, using the kernel mode process, a con?guration 
?le that includes a hierarchical tree-like arrangement of 
uniform resource locators (URLs) having a plurality of 
directories and one or more subdirectories associated 

With each of the plurality of directories, the con?gura 
tion ?le including a user-mode processes associated 
With each of the URLs and containing elements stored as 
a tree-like arrangement; 

identifying, using the kernel mode process, the directory 
and the associated subdirectory in the hierarchical tree 
like arrangement corresponding to the hierarchical iden 
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10 
ti?er to identify an appropriate user-mode process of a 
server device for handling the request, Wherein identi 
fying the directory and the associated subdirectory cor 
responding to the hierarchical identi?er comprises Walk 
ing through directories and subdirectories in the tree 
like arrangement of URLs in the con?guration ?le to ?nd 
best match to the hierarchical identi?er or to reject the 
request if there is not a match; and 

providing the request to the identi?ed appropriate user 
mode process of the server device that handles the 
request by providing a response for transmission to the 
sending device. 

2. The method as recited in claim 1, further comprising: 
generating a con?guration store via a user-mode adminis 

trative process that includes data con?gured to indicate a 
rule de?ned by an administrator; and 

updating the con?guration ?le based on the data included 
in the con?guration store. 

3. The method as recited in claim 2, Wherein generating the 
con?guration ?le comprises: 

de?ning one or more logical associations betWeen at least 
one candidate hierarchical identi?er and at least one 
candidate user-mode process; and 

maintaining the one or more logical associations in the 
con?guration store. 

4. The method as recited in claim 1, Wherein the URL is 
hierachical formatted; and Wherein the method further com 
prises analyZing the hierachical formatted URL to locate one 
of the plurality of directories and subdirectories in the con 
?guration ?le to identify the process in the server that Will 
handle the request. 

5. The method as recited in claim 1, Wherein the appropri 
ate user-mode process includes a user-mode Web server pro 
cess. 

6. The method as recited in claim 1, further comprising: 
receiving the request using a kernel-mode communication 

protocol process; and 
providing the request to a kernel-mode process. 
7. The method as recited in claim 6, Wherein the kemel 

mode communication protocol process comprises a kemel 
mode TCP/IP process. 

8. The method as recited in claim 1 Wherein the con?gu 
ration ?le comprises hierarchical identi?ers and correspond 
ing user-mode process indicators, and Wherein the user-mode 
process indicators indicate user-mode processes that handle 
the request. 

9. A method comprising: 
receiving a request from a client device using a kemel 
mode process, the request comprising a hierarchical 
identi?er generated by a client device, Wherein the 
request comprises a uniform resource locator (URL) that 
includes the hierarchical identi?er; 

generating in the kernel-mode process a con?guration ?le 
that includes a hierarchical tree-like arrangement of uni 
form resource locators (URLs) having a plurality of 
directories and one or more subdirectories associated 

With each of the plurality of directories, Wherein the 
con?guration ?le contains elements stored as a tree-like 
arrangement, the con?guration ?le identifying a user 
mode processes associated With each URL; 

identifying, using the kernel-mode process, the directory 
and the associated subdirectory corresponding to the 
hierarchical identi?er to identify an appropriate user 
mode process of a server device for handling the request, 
Wherein identifying the directory and the associated sub 
directory corresponding to the hierarchical identi?er 
comprises Walking through directories and subdirecto 
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ries in the tree-like arrangement of URLs in the con?gu 
ration ?le to ?nd best match to the hierarchical identi?er 
or to reject the request if there is not a match; 

providing the request to the identi?ed appropriate user 
mode process of the server device that handles the 
request; and 

providing, using the identi?ed appropriate user-mode pro 
cess, a response to the request for transmission to the 
sending device. 

10. The method as recited in claim 9 Wherein ?nding the 
best match includes locating an identi?er in the directory or 
subdirectory that has the most number of characters that 
match characters in the hierarchical identi?er. 

11. A computer-readable medium having computer-ex 
ecutable instructions for performing steps comprising: 

causing a request generated by a client device to be 
received in a server device using a kemel-mode process, 
the request comprising a hierarchical identi?er associ 
ated With a client device and a uniform resource locator 

(URL) that includes the hierarchical identi?er; 
causing the kemel-mode process to compare the hierarchi 

cal identi?er With at least a portion of a con?guration ?le 
to identify a most applicable user-mode process for han 
dling the client device generated request Within the 
server device, Wherein the con?guration ?le contains 
elements stored as a tree-like arrangement; 

causing the kemel-mode process to identify the directory 
and the associated subdirectory corresponding to the 
hierarchical identi?er to identify an appropriate user 
mode process of a server device for handling the request, 
Wherein identifying the directory and the associated sub 
directory corresponding to the hierarchical identi?er 
comprises Walking through directories and subdirecto 
ries in the tree-like arrangement of URLs in the con?gu 
ration ?le to ?nd best match to the hierarchical identi?er 
or to reject the request if there is not a match; and 

causing the kernel-mode process to provide the client 
device generated request to the identi?ed most appli 
cable user-mode process that Will provide a response to 
the request for the client device. 
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12. The computer-readable medium as recited in claim 11, 

having further computer-executable instructions for perform 
ing steps comprising: 

causing a user-mode administrative process to generate the 
con?guration ?le by copying data in a con?guration 
store to the con?guration ?le. 

13. The computer-readable medium as recited in claim 12, 
Wherein causing the user-mode administrative process to gen 
erate the con?guration ?le, Wherein the con?guration store is 
suitable for access by the user-mode administrative process, 
Wherein the con?guration store de?nes one or more logical 
associations betWeen at least one candidate hierarchical iden 
ti?er and at least one candidate user-mode process. 

14. The computer-readable medium as recited in claim 13, 
Wherein the con?guration store further includes one or more 
logical rules suitable for use by the kemel-mode process in 
identifying the most applicable user-mode process for han 
dling the client device generated request Within the server 
device. 

15. The computer-readable medium as recited in claim 11, 
Wherein causing the kernel-mode process to provide the client 
device generated request to the identi?ed most applicable 
user-mode process further includes: 

providing a non-shared interface betWeen the kernel -mode 
process and the identi?ed most applicable user-mode 
process, such that the client device generated request can 
be provided to the identi?ed most applicable user-mode 
process via the non-shared interface. 

16. The computer-readable medium as recited in claim 11, 
Wherein causing the kernel-mode process to provide the client 
device generated request to the identi?ed most applicable 
user-mode process further includes: 

selectively queuing the client device generated request 
prior to providing the request to the identi?ed most 
applicable user-mode process. 

17. The computer-readable medium as recited in claim 11, 
Wherein the most applicable user-mode process includes a 
user-mode Web server process. 

* * * * * 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 7,430,738 B1 Page 1 of 1 
APPLICATION NO. : 09/878950 

DATED : September 30, 2008 

INVENTOR(S) : Henry L. Sanders et al. 

It is certified that error appears in the above-identi?ed patent and that said Letters Patent is hereby corrected as shown below: 

In column 2, line 4, delete ‘“‘html”” and insert -- “.html” --, therefor. 

In column 2, line 8, delete “htrnl” and insert -- .htrnl --, therefor. 

In column 2, line 45, delete “service” and insert -- server --, therefor. (2nd occurrence) 

Signed and Sealed this 
Twenty-sixth Day of April, 2011 

David J. Kappos 
Director ofthe United States Patent and Trademark O?ice 


